Differential regulation of the pocket domains of the retinoblastoma family proteins by the HPV16 E7 oncoprotein.
The human papillomavirus E7 oncoprotein binds to the retinoblastoma (Rb) tumor suppressor protein, and the binding to Rb correlates with the oncogenic potential of E7. Recent studies from several laboratories indicated that the half-life of the Rb protein is reduced in cells that are stably transformed with E7, suggesting that E7 could induce the proteolytic degradation of Rb. To investigate whether the Rb degradation is a primary effect of E7 or a result of altered cell phenotype, we sought to develop assays that can distinguish between the two possibilities. Using recombinant adenovirus expressing the human papillomavirus type 16 E7 protein, we show that the expression of E7 leads to an increased rate of decay of the Rb protein. Moreover, Rb degradation immediately follows the expression of E7 suggesting that it is an early and primary effect. Consistent with a previous study, we observed that the E7-induced degradation of Rb can be blocked by the inhibitors of the 26S proteasome. We have also developed a transient transfection assay for the E7-induced degradation of Rb. Using this assay, we show that the pocket domain of Rb is necessary and sufficient for the E7-induced degradation. However, the proteolysis is relatively specific for Rb because the level of p107 or p130 was not significantly altered by the expression of E7. Thus, although E7 binds to all three members of the Rb family of proteins, the proteolysis is much more efficient in the case of Rb. In the transient transfection assays, adenovirus E1A and SV40 large T antigen failed to induce degradation of Rb, suggesting that the Rb degradation is a unique property of the E7 oncoprotein.